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m&m i ] mnm<omnm^ i raftottseastf 

■f -5 hBH4>f >^<a^ — tf«:=i— K-T5 c DNA 0 
im#m. 2 ] SS*S 1 WMCO c D N A Sr«-t-5tt»x 

[000 1] 

-tftaiiftae* (cdna) , &&&*&Gtz>m& 
[0002] r©»S5ae^o»a«r»j» (Mtary 

n^RNA*) U S/ a StfSw 
[0 0 0 3] 

&<K ^ISffifcm^-CV^ (Plant Physiology, 9 
5:1026-1035,1991)0 *(£>f , 0>— ofcHLTtt, Rfc* 
©ae^WfllagdSWbA^Six-CV^ (Plant Physiolo 
gy, 99:351-353,1992)0 L^L&^b, ftfeCDT'T y If^ 

tt, «fB*£t>£< 

[0 0 0 4] 

opersicon JH X #|x.fcfL. esculentum x iSS : ' N £.x3o£f 
-oSrri-KI-SSttttae^ (cDNA, SiRffl^S. 
U Lfc. 

[0 0 0 5] -rftfofc, *awii±Eja*oEj»* 1 e 

KtScDNA, ^cDNASr^ff^iaglx^^^-^ 

[0006] *»WOJtfi^H:, ^taoKn*# 1 15 

5 5 3<I£>T 5 / »K»«i-5«itJie^««*J±tK* 

[0 0 0 7] h*SIJ;9»tt-f 
•rSmRNASriWrrSBB^Wt, 4f-f^^hft«R 



Tttric»bfc*St (Red 3ft$B*LV\ 
[0 0 0 8] FmiS£D&RNA£«ffir£;fr&£ 
Ltd:, «*.tf«»^T=^/7*/»-^ftftWS*> 
5o iUlfcfeRNAd^Stt-O^-fmRNA 

A*fflfc*SJ:l/CcDNA«:fMU r*LbSr*"f5 
»£totf>*H (cDNA7>f^7!)-) 
*SH*UV\ ^ftfttrf*, Gubler£ Hoffman <D%m(Gen 
e,25:263,1983)l?lrj;*3 2#«<0 c DNA&fERU T 

^^-DNA^LTU^-iffri oansft^*- 

«££&Stt&fe&»jnBa£ii\ cDN 

^ 6 »tt>f V^W* — fefm R N A tr #|S 1/ccDNA^ 
[0 0 0 9] cDNA^o-^^t5l:^ &tt>< 

v^^^-tim pU 

AJlDffcK^fccDNASrEcoRI WSLttttT ¥7 
* — DNASr^LTAgtlO^r — OEcoRI Si 

cDNA^^^yD-Srf^K-r^r^t-^DtT 

[ooio] 1^7^/7 u-^bo^tt-r >-<a^~- 
fflfcLTz/n-^-rsr fcfciDfi^ -fcj&^tS. - 

tfc* Wx.(^Sambrook^>0^fe (Molecular Cloning:A Lab 
oratory Manual /Second Edition, Cold Spring Harbor L 
aboratory, 1989) lr± 9 — ^DN ASrttUU S 6 
ICEcoRI tHHfc. T^n-^y/^ftflclliSrtf 5wtlci 

[0011] r©Htt^^^— *cDNA©5pJffljS 

>f ^K^*-i?iSttSr»** *5 r. t Sr pT«4 fe 
r^-Cfo^o £"btr* ffltospjffiifefc LT. aMfe>f>'^ 
tfcDNA*ffl(Rl*tCj»AU H-^h^Ofllfeiaaia 

[0012] afettfcuxttaii'a!; tr • ^ 
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T.i ^ v^z£z>M$iu&&*imtm*$m®}. 
aira* *~*y &mi-?* 

6 0 »*T?Wt. t K ^**#©#«*S»IliS (BALB/c 

[0 0 13] *BB©^#-iLttt, Jttt (Molecu 
lar Cloning: A Laboratory Manual /Second Edition, Co 
Id Spring Harbor Laboratory, 1989, ^<^^-DNA, 
Mfttt, 19869) »CE«lO»«^5^$ K"***- (pB 
R322,pUC*:/5*S K») *5J:t/7r-^^ *~ U 
gtlO, Agtll, *ZAP9) *^36S*>9, »«^»*iWfi 
0)s<##>-£ LTtt. ifcBfc (Molecular Cloning:A Labo 
ratory Manual/SecondEdition, Cold Spring Harbor La 
boratory, 1989, ^^-DNA, RRtt, 1986, 
fIf/NyK^^-H^?S»-, *±tt, 1991 

^y—^^ — (pGA482, pGA580, pBHOl, pBI12l9) 

fcfc'U T i 7^7^^; KS*©«»^ 

:7rf^V*LBA4404 *$\cmAU 
^fiSiCco-culture-r^ n £ fciffcJ: 9 JSJfe^ w t 
iaoT, S±W:^cDNA^At5^i:«J 

[0 0 14] Btt>fy^;^-f cDNAO^?-^ 
AS-Cf 5. V^A'*— i?cDNAODNA«8£: 
&K4DNA«r8HRU fc5VW--^^iftia 

XLfcH*«DNAi:^^-DNA«riB^U » 
•tfSr»v>r»aB5**5. #e>ttfc«a^x.DNAH, ^ 

-ra. 

[0 0 15] 



Red ^T' w *v?(0 h*v h jfclKLycopersicon esculentunu 

RNASrttfflLfco IWRNA384pg^y^dT 

&^"C. S^mRNA2/i g L"CCubler£ 
Hoffman CD*& (Gene, 25, 263, 1983) l£<fc D c DNA4* 
'tafiStLfc (Amersham cDNA synthesis system plus) 0 
[0 0 16] £j££ftfc-;£flcDNA20 0ng&& 

EcoRI T^:/*-«r^LTEcoRI AgtlOT-^ 1 p 
gfc5-fy— >3VSlS*tTofc. R^T4DNA!) 
(2. 5U) Srffl^T. 1 St-Cl 4«FMffofc. 

/<y>T4*s^/*f (in vitro packaging) 77 — S^fefc 

^ ^c^ot^jk^nms 1 4W\zmn 

K^Lfco #5>iifc»WEI(H*ft«F«L-CI&45,0 00 

<F>Zfy — 9 fej&tz (Amersham cDNA cloning systemAgt 
10) 0 

[0017] Mt^y^- h^h*HJ; 

* — i?&iIT 5 7KE?lJ(The Plant Cell, 2, 1107-1119, 
1990) tcS<5<^y=/5C^u^K (E?n*©iEjy## 

[0 0 18] ±i22S(D^y U^K*:/?^ 

NAivmh\.xtf9 *y--emmsu& (pcr) £tr 

ofc 0 »6 0b p^cDNAsWtHSJx, ^ 

tl*T4DNAsK5^ 7-*Cj:*)5p»*HfcLfcft. 
7^7^^ W#-pUC 1 8©HincIiaffilCiISISU 
*J»H J M 1 0 9MMiftlfc. 
6>T/V*!;-SDSfelCj:9^7^5 KSrttlHU Sang 

[0 0 19] ±I22S£:/n-:/£ LT AgtlOcDNA 
7^^7 y -o^7-^M^J^*-^3>i:l:5 

^#fc 0 wCD 9 ^StS^ c DNA^r^tf^ o — V AAi 
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v-1 Zm&L. MIBffiliEcoRI \CX*)c DNAtSrtffca 
#tilL^ ffil&ffitirft'??*^ KpBluescript KS+£>E 
coRI ffittfcJfAU f-^n-^v^trofc 0 fc^ 
t». Steven Henikoff^^ife (Gene, 28, 351, 1984)^3 iOT 
anisch-Perron^<D#ife(Gene, 23, 103, 1985) t£g<5^T 
AAiv-1 &&<D? n — VAiv-1 ASMfc£S* <Z>gfi 

£tTofc 0 dttb^-ao^a^7^^ KSrJfl^T. Sa 
ngerfclC <fc 9 m±<< -fcD N A<B SS±«it«: 

W fe jWC Lfc (E?imoE?iJ#-^ 1 ) o 
[0 0 2 0] h-^h^Stt^y^-f 

*K N 9 2 {@CQT * / RdSflRftSt 9 Bfe&xh/C 

SftfccDNAtiS^ttiattfc^LTV^as. Cjfcfflco 

1 2«stteE«<z>i>fl!>t^<ftft5<)<o-efcofc 0 a± 

(^a^/Cct #38W<BcDNAtth^h**0>Rtt 
ftTV^5cDNAttt-tO!>C5|ciST^/»IBJIJ#**a 

[0 0 2 2] 

ATG GCC ACT CAG TGT TAT GAC CCC GAA 
Met Ala Thr Gin Cys Tyr Asp Pro Glu 
-90 -85 
TTA CTC CCG GAT CAA CCC GAT TCC GGC 
Leu Leu Pro Asp Gin Pro Asp Ser Gly 

-75 -70 
ATC TCC GGC ATT TTC CTC TCC GTT TTC 
He Ser Gly lie Phe Leu Ser Val Phe 

-60 -55 
TTT CCG ATC CTC AAC AAC CAG TCA CCG 
Phe Pro He Leu Asn Asn Gin Ser Pro 
-45 -40 
TCG CCG GCG CCG CCG TCA AGA GGT GTT 
Ser Pro Ala Pro Pro Ser Arg Gly Val 
-25 

ACT TTT CGA GAT GTA GCC GGT GCT ACT 
Thr Phe Arg Asp Val Ala Gly Ala Ser 
-10 -5 
AAT GCT ATG CTT AGC TGG CAA AGA ACG 



[0 0 2 3] 

BBJiJ#^ : 1 
KJiJOgi* :2339 

mmom : mm 



ga?licDa?® : cDNA 

&m 

%LtyQ%x : h"^ MLycopersicon esculentum Mill.) 

4#®Sr^-fI5^:CDS 
flPftffiB : 1. . 1662 

$M8Sr=£"T IE^t" : mat peptide 
: 277. . 1659 

43Hlfc&:3ci"fB'^ : insertion seq 

: 1623. . 1708 
4$&£*£L*:;Wfc:S 



AAC TCC GCC 
Asn Ser Ala 

CAC CGG AAG 
His Arg Lys 

CTT TTG CTT 
Leu Leu Leu 
. -50 
GAC TTG CAA 
Asp Leu Gin 

-35 
TCT CAG GGA 
Ser Gin Gly 
-20 

CAC GTT TCT 
His Val Ser 

GCT TAC CAT 



TCT CGT TAC ACA 
Ser Arg Tyr Thr 
-80 

TCC CTT AAA ATC 
Ser Leu Lys He 
-65 

TCT GTA GCC TTC 
Ser Val Ala Phe 

ATC GAC TCC CGT 
lie Asp Ser Arg 
-30 

GTC TCC GAT AAA 
Val Ser Asp Lys 
-15 

TAT GCG TGG TCC 
Tyr Ala Trp Ser 
1 

TTT CAA CCT CAA 



48 



96 



144 



192 



240 



288 



336 
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Asn Ala Met Leu Ser Trp Gin Arg Thr Ala Tyr His Phe Gin Pro Gin 
5 10 15 20 

AAA AAT TGG ATG AAC GAT CCT AAT GGA CCA TTG TAT CAC AAG GGA TGG 384 
Lys Asn Trp Met Asn Asp Pro Asn Gly Pro Leu Tyr His Lys Gly Trp 

25 30 35 

TAC CAC CTT ITT TAT CAA TAC AAT CCA GAT TCA GCT ATT TGG GGA AAT 432 
Tyr His Leu Phe Tyr Gin Tyr Asn Pro Asp Ser Ala He Trp Gly Asn 

40 45 50 

ATC ACA TGG GGC CAT GCT GTA TCC AAG GAC TTG ATC CAC TGG CTC TAC 480 
He Thr Trp Gly His Ala Val Ser Lys Asp Leu He His Trp Leu Tyr 

55 60 65 

TTG CCT TTT GCC ATG GTT CCT GAT CAA TGG TAT GAT ATT AAC GGT GTC 528 
Leu Pro Phe Ala Met Val Pro Asp Gin Trp Tyr Asp He Asn Gly Val 

70 75 80 

TGG ACA GGG TCC GCT ACC ATC CTA CCC GAT GGT CAG ATC ATG ATG CTT 576 
Trp Thr Gly Ser Ala Thr He Leu Pro Asp Gly Gin He Met Met Leu 
85 90 95 100 

TAT ACC GGT GAC ACT GAT GAT TAT GTG CAA GTG CAA AAT CTT GCG TAC 624 
Tyr Thr Gly Asp Thr Asp Asp Tyr Val Gin Val Gin Asn Leu Ala Tyr 

105 110 115 

CCC GCC AAC TTA TCT GAT CCT CTC CTT CTA GAC TGG GTC AAG TTC AAA 672 
Pro Ala Asn Leu Ser Asp Pro Leu Leu Leu Asp Trp Val Lys Phe Lys 

120 125 130 

GGC AAC CCG GTT CTG GTT CCT CCA CCC GGC ATT GGT GTC AAG GAC TTT 720 
Gly Asn Pro Val Leu Val Pro Pro Pro Gly He Gly Val Lys Asp Phe 

135 140 145 

AGA GAC CCG ACT ACT GCT TGG ACC GGA CCA CAA AAT GGG CAA TGG CTG 768 
Arg Asp Pro Thr Thr Ala Trp Thr Gly Pro Gin Asn Gly Gin Trp Leu 

150 155 160 

TTA ACA ATC GGG TCT AAG ATT GGT AAA ACG GGT GTT GCA CTT GTT TAT 816 
Leu Thr He Gly Ser Lys lie Gly Lys Thr Gly Val Ala Leu Val Tyr 
165 170 175 180 

GAA ACT TCC AAC TTC ACA AGC TTT AAG CTA TTG GAT GGA GTG CTG CAT 864 
Glu Thr Ser Asn Phe Thr Ser Phe Lys Leu Leu Asp Gly Val Leu His 

185 190 195 

GCG GTT CCG GGT ACG GGT ATG TGG GAG TGT GTG GAC TTT TAC CCG GTA 912 
Ala Val Pro Gly Thr Gly Met Trp Glu Cys Val Asp Phe Tyr Pro Val 

200 205 210 

TCT ACT AAA AAA ACA AAC GGG TTG GAC ACA TCA TAT AAC GGG CCG GGT 960 
Ser Thr Lys Lys Thr Asn Gly Leu Asp Thr Ser Tyr Asn Gly Pro Gly 

215 220 225 

GTA AAG CAT GTG TTA AAA GCA AGT TTA GAT GAC AAT AAG CAA GAT CAT 1008 
Val Lys His Val Leu Lys Ala Ser Leu Asp Asp Asn Lys Gin Asp His 

230 235 240 

TAT GCT ATT GGT ACG TAT GAC TTG GGA AAG AAC AAA TGG ACA CCC GAT 1056 
Tyr Ala lie Gly Thr Tyr Asp Leu Gly Lys Asn Lys Trp Thr Pro Asp 
245 250 255 260 

AAC CCG GAA TTG GAT TGT GGA ATT GGG TTG AGA CTA GAC TAT GGG AAA 1104 
Asn Pro Glu Leu Asp Cys Gly He Gly Leu Arg Leu Asp Tyr Gly Lys 
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265 270 275 

TAT TAT GCA TCA AAG ACT TTT TAT GAC CCG AAG AAA GAA CGA AGA GTA 1152 
Tyr Tyr Ala Ser Lys Thr Phe Tyr Asp Pro Lys Lys Glu Arg Arg Val 

280 285 290 

CTC TGG GGA TGG ATT GGG GAA ACT GAC ACT GAA TCT GCT GAC CTG CAG 1200 
Leu Trp Gly Trp lie Gly Glu Thr Asp Ser Glu Ser Ala Asp Leu Gin 

295 300 305 

AAG GGA TGG GCA TCT GTA CAG ACT ATT CCA AGG ACA GTG CTT TAC GAC 1248 
Lys Gly Trp Ala Ser Val Gin Ser He Pro Arg Thr Val Leu Tyr Asp 

310 315 320 

AAG AAG ACA GGG ACA CAT CTA CTT CAG TGG CCA GTG GAA GAA ATT GAA 1296 
Lys Lys Thr Gly Thr His Leu Leu Gin Trp Pro Val Glu Glu lie Glu 
325 330 335 340 

AGC TTA AGA GTG GGT GAT (XT ACT GTT AAG CAA GTC GAT CTT CAA CCA 1344 
Ser Leu Arg Val Gly Asp Pro Thr Val Lys Gin Val Asp Leu Gin Pro 

345 350 355 

GGC TCA ATT GAG CTA CTC CGT GTT GAC TCA GCT GCA GAG TTG GAT ATA 1392 
Gly Ser He Glu Leu Leu Arg Val Asp Ser Ala Ala Glu Leu Asp He 

360 365 370 

GAA GCC TCA TTT GAA GTG GAC AAA GTC GCG CTT CAG GGA ATA ATT GAA 1440 
Glu Ala Ser Phe Glu Val Asp Lys Val Ala Leu Gin Gly lie He Glu 

375 380 385 

GCA GAT CAT GTA GGT TTC AGT TGC TCT ACT AGT GGA GGT GCT GCT AGC 1488 
Ala Asp His Val Gly Phe Ser Cys Ser Thr Ser Gly Gly Ala Ala Ser 

390 395 400 

AGA GGC ATT TTG GGA CCA TTT GGT GTC ATA GTA ATT GCT GAT CAA ACG 1536 
Arg Gly lie Leu Gly Pro Phe Gly Val He Val He Ala Asp Gin Thr 
405 410 415 420 

CTA TCT GAG CTA ACG CCA GTT TAC TTT TAC ATT TCT AAA GGA GCT GAT 1584 
Leu Ser Glu Leu Thr Pro Val Tyr Phe Tyr lie Ser Lys Gly Ala Asp 

425 430 435 

GGT CGT GCA GAG ACT CAC TTC TGT GCT GAT CAA ACT AGG TTT GCT TTT 1632 
Gly Arg Ala Glu Thr His Phe Cys Ala Asp Gin Thr Arg Phe Ala Phe 

440 445 450 

CTA TCT GGC ACA ATT AAT TTG TCC TTG TAAAATGGAG ATGGATAAAA 1679 
Leu Ser Gly Thr lie Asn Leu Ser Leu 

455 460 
GTAGCGGGTT GTTGATCTGA TATATGCAGA TCCTCTGAGG CTCCGGGAGT TGGTAAACAA 1739 
GTTTATGGTA GTTCAGTACC TGTGTTGGAC GGTGAAAAAC ATTCAATGAG ATTATTGGTG 1799 
GATCACTCAA TTGTGCAGAG CTTTGCTCAA GGAGGAAGAA CAGTCATAAC ATCGCGAATT 1859 
TACCCAACAA AGGCAGTAAA TGGAGCAGCA CGACTCTTTG TTTTCAACAA TGCCACAGGG 1919 
GCTAGCGTTA CTGCCTCCGT CAAGATTTGG TCACTTGAGT CAGCTAATAT TCAATCCTTC 1979 
CCTTTGCAAG ACTTGTAATC TTCTTTATTT CGTTTTTTTT TTCTTTTTCA TTTGAAGGTT 2039 
ATTTCACCGA CGTCCCATCA AGAAAGGGAA GAGGGAGATC AATATATGTA GTGTTATTCG 2099 
CCCTACCTTA GGATTAGATG TCATCTAGCA ATGTCAAATC TAGTAGAGTA TACAATGTAT 2159 
GGGTTCCTGG AAACCGAGTA GAGCTTACCT GGATTCTATG TAAACTAAGA AAGCTCAGCA 2219 
AATATATGCA CAAATAATTT ACAGAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 2279 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 2339 

[0024] &mm* 2 sm<om : &Bfc 

EM<0*S : 17 m<D& : -*® 
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GATCAATGGACTGCTTA 17 
C G C C 
A A 

[0 0 2 5] 3 G G 

mi<0&£ : 14 

e^uos : mm 
m<oWi : -*« 

E5U«>a« : p^DNA 
E#l 

CCATTAGGATCATT 14 
G G G G 
T 

[00 26] EJU## : 4 C 
E^JCOSS : 20 



E?y<os : tint 

ww\<Dmm : &<Dim. ^DNA 

E£l 

TCAAAAAAATTGGATGAACG 20 
[00 2 7] EJUS* : 5 
E?»JZ>g£ : 20 
Um<OM : SB* 
&<D$k : -#ffl 

mikomm : t&(o&$t ^dna 

TGAAAATGGTAAGCCGTCCA 20 
G 



(51) Int. CI. 5 JrrtBJl** F 1 

C 1 2R 1:19) 

(C 1 2N 9/42 

C 1 2 R 1:19) 



-7- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



Ij BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
afBLURRED OR ILLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
CSKrEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




